The reproductive history of 177 male patients affected with Becker (BMD) (n=69), limb-girdle (LGMD) (n=54), and facioscapulohumeral (FSHMD) 
wheelchair always after the age of 16. Life expectancy is slightly reduced. BMD is caused by mutations in a huge gene located at Xp21,2 which leads to quantitative and qualitative defects in the protein dystrophin. 3 LGMD, usually an autosomal recessive (AR) trait affecting both genders equally, is characterised by weakening of pelvic and scapular girdle musculature with considerable phenotypic variability as well as genetic heterogeneity. There are at least six different AR forms which are LGMD2A at 15q, 5 LGMD2C at 13q,6 LGMD2B at 2p,7 LGMD2D at 17q,'
LGMD2E at 4q,9 10 and LGMD2F at 5q." In some patients the course is as severe as DMD, while in others ambulation is preserved throughout adulthood conferring a clinical course very similar to the milder forms of BMD. Life expectancy is variable.
Finally, FSHMD is an autosomal dominant condition caused by mutations at 4q35.12 The onset is usually in early adulthood leading to a slowly progressive and variable muscular weakness, affecting the face, the upper limb girdle, and sometimes the lower limbs as well. Severity is extremely variable, so that approximately 30% do not even notice any clinical symptoms, whereas 10% become wheelchair dependent in late phases of the disease.'3 The incidence is similar to LGMD and life expectancy is not reduced. New advances related to the molecular identification of disease causing genes are allowing differential, prenatal (PND), and preclinical diagnosis (PCD) in a rapidly growing number ofhereditary diseases. While many genetic tests transform probabilities into certainties, they often lead to psychosocial and ethical dilemmas at genetic counselling sessions (GC), particularly in questions related to reproduction.
Numerous reports on the impact and the efficiency of GC have been written. In some studies, counsellees report that GC and especially the magnitude of RR were important for their family planning.'1'6 Accordingly, our previous study on this issue showed that the reproductive outcome of women at risk for DMD varied according to the magnitude of the RR as well as how closely related they were to the affected person in the family. '7 However, other studies indicate that the past reproductive history may be more important than the actual RR.18-21 Interestingly, the "gestalt" of a hereditary disease can have a greater influence on the patients than RRs or any other isolated aspect, suggesting a faint direct and linear Comprehension and retention of information received during GC was reasonably good and the mean scores did not differ much between the three groups (table 1) . Married BMD patients showed the best (1.67) and single patients with BMD the worst (1.06) observed retention of GC issues. Married LGMD patients also showed a low retention (1.17). Furthermore, there was no significant association of the retention of GC information with any ofthe factors analysed, socioeconomic level, prospective reproductive plans, emotional/sexual dysfunction, severe physical disability, nor with the type of disease (table 2) .
Regarding prospective family planning (table 1) only a few ofthe married patients stated they wanted to have more children: 1/6 of BMD, 2/14 of FSHMD, and 0/6 LGMD patients. However, it is interesting that 7/16 single BMD patients reported no wish to get married, in contrast to 4/16 LGMD and 0/4 FSHMD single patients. Twelve of 16 single men with LGMD, two of four FSHMD, and seven of 16 BMD declared they wanted to have their own biological children rather than adopt. 
OBSERVATIONS COMMON TO THE THREE GROUPS
Reproductive outcome The present study shows that the total age specific reproductive outcome is associated with the severity of disease and age at onset. Reproductive outcome after GC has been shown not to be correlated with magnitude of RR; instead we found a significant association with the patient's past reproductive history, confirming some of the previous reports." 20 21 32 Comprehension and retention of recurrence risks On the whole, comprehension and retention of information, particularly RR, received by our patients during GC was reasonably good and did not differ much between the three groups. Nevertheless, in accordance with previous studies,21 33 the period of time after GC seems to influence retention, because single patients from all groups who had been counselled years before our married patients showed a poorer RR retention score. Another possible explanation is that unmarried patients who are trying to cope with their progressive weakness may be more concerned about what will happen to them than about future potential genetic risks for their offspring. However, to allow statistical analysis, patients' statements on RR comprehension and retention have been reduced to a three point scale, which might have made differences among the groups less evident. Therefore, these results should be considered with caution.
Prospective family planning
According to the present results, prospective family planning is significantly associated with past reproductive history, also reported by other authors,'8 20 25 36 On the other hand, our results are in sharp contrast to some other reports where (1) 44% of American counsellees with different diseases reported GC had influenced their reproductive plans'9; (2) 67% of persons at risk for Huntington's disease who had reproductive plans decided to refrain from having children or to have PND after they knew about their carrier status37; and (3) French patients who reported the shock experienced when they heard that their FSHMD was hereditary.38 The high public awareness of muscular dystrophies (especially DMD) in France since the first Telethon in 1987 leads to fears of extreme severity in recently diagnosed patients and to alleviation ofmental pain in those diagnosed long before. '8 As public awareness of muscular dystrophies is only beginning to be an issue in Brazil, their severity and heredity are perceived directly by the patients or based upon observation of affected relatives or acquaintances and their families. Thus, the notion of heredity among Brazilian counsellees is not as threatening as it seems to be for the French (mainly because of the lack of information) resulting in an age specific reproductive outcome very similar to that of the general population, as observed in the present study.
It is important to note that FSHMD patients are usually less severely affected than patients with the other types of PMD studied here and cope better with their disease, particularly in respect to working and socioeconomic issues.31
There are many reasons which lead Brazilian FSHMD patients to procreate as often as the general population, despite their high RR. For example, these patients stated they wanted to have children like everybody else for reasons such as: "Since I can live fairly well with this disease, why shouldn't an affected child of mine?", "I would feel better having somebody else in the family with my condition", "Maybe a child of mine, if affected, could seek treatment more easily", or "If I have a rather difficult time with this disease I want to have many children, affected or not, to live the life I cannot live anymore", or even "To help me when I will be completely dependent".
FSHMD patients may also take into consideration affected relatives from earlier generations to decide whether or not to have children. For example, an FSHMD male patient and his wife were referred for PND, but the couple was not sure they wanted to interrupt the pregnancy if the deleterious gene had been inherited. DNA testing showed a female fetus carrying the FSHMD gene. When the couple was informed about this result they decided to continue the pregnancy, mainly because the fetus was female, with the argument that the husband's mother (who was also affected) had a very mild condition. However, the possibility of clinical anticipation in FSHMD which has been observed by us'9 and others40"4 was not taken into consideration in their decision.
BMD
In accordance with our previous paper on reproductive fitness,42 we also observed a lower reproductive outcome in BMD compared to LGMD in the present study, for the following reasons. Severe BMD cases have a significantly reduced tendency to get married and thus to have children, as expected. However, additionally, emotional factors are also deterring young BMD patients from marriage and therefore from procreation, although many of them are not severe cases. This leads to a lower mean number of children per BMD patient, considering married and single patients together. According to some of the patients followed up weekly in group dynamic sessions,3' emotional problems are more pronounced in the phases preceding total loss of ambulation and therefore it is expected that patients who are wheelchair bound later will consequently have procreated more. In this respect, it would be interesting to analyse if patients while losing ambulation really avoid contact with the opposite sex, postponing or even refraining from future marriage and family raising. Interestingly, for FSHMD, Dellaporte'8 reported that patients feel relieved after a certain period of mourning, necessary for them fully to accept their disease, and change their life accordingly in a positive manner. Therefore, it can be speculated that, contrary to what one might think, some patients with a severe course (and early loss of ambulation) can actually recover from the mourning process in time to overcome emotional/sexual problems and still marry and reproduce. In fact, we have observed BMD patients who married just before loss of ambulation and now are happily taking care of their babies while their wives go out to work.
Once married, there seems to be no physical barrier for BMD patients to have children, at least in the first years of marriage. Even if they present Vignos >6 (almost non-ambulant) they do not significantly refrain from their reproductive plans. On the contrary, it could be speculated that the wish for (more) children is an attempt to compensate for the total loss of ambulation. Nevertheless, one expects that progression of physical weakness and the lowered life expectancy reduces total reproductive fitness even among married BMD patients.
Surprisingly, BMD patients reproduced more after GC than any other group. Possible explanations for this fact are that they were reassured by the genetic counsellor that all their children would be clinically normal or they had fewer children before GC than the other groups because they were younger and therefore reproduced relatively more after GC.
Married BMD patients showed the best and single patients the worst RR retention, which could be the effect of time on memory, since single patients have been counselled, on average, five years before married patients. Moreover, there are indications that some of the factors influencing RR retention are unconscious, such as, for example, its perception (rather than its objective magnitude), which has been shown to increase the search for genetic tests in the case of breast cancer.4" Additionally, the emotional context linked to a disease acts upon the retention of its RR, since women who suffered more because of their child's Down syndrome had a greater probability of retaining the RR." If "suffering more" is associated with more severe diseases, one would expect severely affected patients to show a better retention of their RR, but we found that married BMD patients retained them best, while single BMD patients retained them worst of all. Since our single patients are more severely affected than our married patients, "suffering more" does not enhance retention of RR among the patients studied. This observation suggests that the patient's age as well as their marital status and therefore their interest in procreation may have a greater influence on retention than "suffering".
LGMD Although we detected time as an influencing factor for RR retention in BMD, married LGMD patients showed poor retention, although they had been counselled only one year before assessment, suggesting other factors to be important. One possibility is that since in the first assessment they are informed of their low RR, this issue is poorly retained because they do not need to worry about it any more.
Since LGMD confers no risk in the absence of consanguineous marriage, these patients reproduce according to their degree of physical ability, their past reproductive history, and their emotional/sexual dysfunction. In one case a LGMD male patient married his first degree "at risk" cousin and the couple decided to delay reproduction for years until genetic testing was possible. Recently, DNA tests showed that the wife is heterozygous for the LGMD gene and the couple remain childless, although the possibility of prenatal diagnosis was offered to them, suggesting emotional difficulties in dealing with abortion of a fetus who will be affected with the same disease as the father (see below 46 but it is questionable whether this can ever be possible to achieve. '6 4 According to a recent study,48 half of the counsellees interviewed felt they had been steered by the counsellor and no association was found between counsellor reported and counsellee reported and rated directiveness or between these measures and counsellees' anxiety and concern, satisfaction with information, or the meeting of counsellees' expectations. This means that genetic counselling cannot be considered uniformly non-directive. Additionally, some patients' satisfaction with GC is better when counselling really means giving advice and some authors draw the conclusion that more neutral counselling is related to a higher client risk perception, owing, perhaps, to the misconception that bad news is being concealed.495'
Finally, although it is agreed that GC should be non-directive, in particular because of the misuse of eugenics in the past, this is difficult to achieve in practice. Questions such as "What would you do in my place?" are often heard during GC. It is important to point out that in underdeveloped countries there are three additional difficulties: (1) many "at risk" families lack basic education with all its consequences; (2) there is no social support from the government for handicapped persons and this represents a very heavy burden for the families involved; and (3) although the possibility of therapeutic abortion is discussed during GC and supported in private practice, the interruption of pregnancy for genetic as well as social reasons is still prohibited by law in Brazil. (At present, legalisation for abortion is being courageously fought for by some of our health professionals.) It is also important to state that any suggestion to adult patients with PMD about non-procreation or interruption of pregnancy in the case of an affected fetus can be interpreted as "your life is not worth living" or even "you should have been aborted", as may be the case in the above discussed LGMD patient married to his first cousin, not (yet?) willing to undergo PND. Therefore, we suggest that genetic counsellors should make every possible effort to make sure that all information on RR as well as the subtle psychosocial implications, especially in countries such as ours, are fully understood, discussed, and taken into consideration by other health professionals as well, in order to allow the counsellees to make the best decision for themselves as far as possible on their own.
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